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Abstract 


A semiconductor memory device includes a command decoder receiving an external signal and issuing 
a command, a clock buffer receiving an external clock, gates and a refresh counter. When a test signal 
at L-level, an auto-refresh signal is issued in accordance with the output of the command decoder. When 
the test signal is at H-level, the auto-refresh signal is issued in accordance with the output (external 
clock) of the clock buffer. Thereby, the test can be performed with a good timing accuracy even by a low- 
speed tester 
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[00 54] Z<r>£o1,Z^ Hi$C0J^S4 IZtS^X ii ^ 2 
r><r)t<yyT<F>\&tl<r>±±.tf^^'7i'fyL> T 7Vi/3 -yh 
W^X|^-?<|,7yv' a -y h/NVl^f&felUK 2 5 
#1, 2 5#2£ffix, Sf£"7>"^ a -y b 
S&2 5#1. 2 5#2^ffi^2:OR->-*-h-C'S{tTrtgP 

mm^- (Ay7r 20, 2 lcoaj^]) WiLt.*^x-y 
^'te. 7*^iyn-y^CLK«l»Cl|51-rofel,c7)T' 
(-Sff-211]) . rtgP^o-y^(^t-gP^D-y^^2M^ 

[00 55] Z(7)£o%ft&7ttv7ZimLX*>l'7 
h o t , m&co&B 1 Ltz 

J;9^SWt;/3-blM?/i^xb£i£Mff&:: 

[0056] [HIS^® 5 ] *%BJc7)|lifSc7)^m 5 

£%*Mmimmz^xwim-$h, ^-wmmmn 

&m4X'lt. ^<>y7r2 0J3j;t/2 15r^. y'hSP^o 
•yfl/ZftLX 2 WfeftftU <7vy? SrflfeT & ? D 
•y ^^0S§4 0 0 {Z-O^X&^tzrf, a'77t2 0> 

2 i(vmitfjS.\.^zm%&t7'\&7V'y7wimM'piz 

OOSrflii-l.. 

[00 57] rtgB?n-y?fS£Bg&5 0 0(i. 0111; 
ij^iiSidC:. A.y7r2 7, 28, VVyj^M 
/1^*36£|SI»2 5#K 25#2, t3il^ORy-b2 
6 £*tr. A v 7 r 2 7 . 2 8tt s @K!Hrtt«<H«%|II 
KTC* 1 }. A 7 7r2 7|j, ^?Oy?CLKtl§|t 
f&Jlc7)fI-«f-££fc:Jj-t£. a' 7 7t2 8I1 JW^oy? 
CLK £K*s L*rfl#£ JfcfJ-f & . 

[0058]A 7 7r27, 2 8fc*fJELT V^S/ 3 -y 
h^X&£[I]S& 25#1, 2 5 # 2 ^'^ix-f it^ft ^» 
*i|>„ ORy-h2 6<i, *7>^3-ybsV\sXmL®8& 

-fa. 

[00 59] d<7)J;^;:f»£-f&c:i:£<J:9. 5MB 7 n 
•y ? K*f LT 2Mmcr>&)-%:ft®7 o -y 7 ^^"T & £ 
fcrt^THi:**. ^c7)J;3^rta5^n-y^S:ffifflLT-b 

i/ 3- MM ^/^•fe;P7-f" -f XS—VtX Y\,zitK 
X. J:9$S*«fc:5'9-MM' ?/l/xXh£«rr&£ 

[0060] [&tfe<7»BIB6 ] *5MBC5ie»<0«« 6 



mm. *micQmmcoMmizx&^m&mm 

[006 1] F*|gB?ay?f&±I5]S&6 0 0fJu EXOR 
EIS&3 0 # 1 -3 0 ttmfcit/O R^*- h 3 2 5r#tf . 
EXOR[I]R3 0#l~3 0#m<0^;fV?ftJ;L 2o«0 
*MMJj£»t4. fckitf, EXOR@SS3 0#1 
ii. JMBA7JE1, E2Sr, EXOR@l3 0#2li, 
5MflA:*>E3. E4^. EXOR08&3 0#m 

U» tomjJl En-1, E n £ ZKZtWft t LTgft 
ORy-h32<i. EXOR|s]g§30# 1 — 30# 

[0062] 01 3(i. *W%<nW&Wm. 6 £ i 
t-T'S).?.,, SMPATJEl, E2, -<Z>*ii«i*fSHW 

tn-jf mem^t l . Bjsaawr t Kfiaa t-r *> tx 

Xh-fh. ^ATlE itEi + l fc(7)4±*^^-f s 

IWON^y') <o££tt. At (- 

[0 0 63] HtCiiV^T. ^A^Elti, MtO- 
t6. fcJ:t/t 1 2~t 18tHK/k ^gPA^]E2 
Ji. ^Jt l~t7, HXX/t 1 3-1 9T'HWK 
*f-S&A7jE3(±» 3|flt2-t8. Jb'i^t 14~t2 
O-CHU^ffcS. ^A?lE4{±. ^Slt 

3— t 9. fcit^t 1 5 — t 2 1tHl/^;k ^ 
A^JEn - Hi, t4~t 1 0, fcit^t 1 6—X'HU 
^11. %LX. nm^Enii. H»5~t 11, 
J:?/t 1 7^-X'HUKfUX'ht. t i <t i + 1 

T'£>l>. ^/l, At = tl-t0 = t2-tl=t3- 
t2=t5-t4=t6-t5=t7-t6=t8-t 
7 = t9-t8. ■■■coMUzfoh . 
[0 0 64] EXOR08&3O# l*^(i, ^gEA^E 
lt5itXE2COfirfflll(CJJ;tT. ^u^9t^^tl 
h. EXOR0f§3O#2*^{i, ^A^3E3fcJ:^ 
E4CD®mmzfctX. 7U y?tf\!i!>j}Ztih„ EXO 
RESS3 0#m*^<i, ^ATJE n - 1 n<7) 

fmmzmix. 7u y7ti<&xztih. mmz^ 
t%^ExoR\5\m*$>i>. 2i<m®?j}<D{mmz 

[0065] Z<7)£ 0 (C. *»«<OSat<0»JII6(=«& 
<y 7C0JWAf3m&£V'WXffi£WiU.?)mzfflW 

•tzzttfx'th. nmxft t lx. mfecvmmti f ^ 

[00 66] ±MLtzMtRW4 0lz£K)^ ?ny7^ 
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•;7t2 (DitiUZ tlltft&? Uv? H£dlig 6 0 0 cTj/U 

[0067]^. Wf-fX^f^MfTM 

hif--f ^ /l^f * h ^SafeT £ - 1 t $r & . LfcA* 

[ 0 0 6 8 ] . ft5£®*li. b =E- Ft&aJBSS 
ELFDfclKJ&SfvSrVV, 

[0069] ^0^Sitfe5l*(?»B«lirt , ^-C<OjST 

(DtmizXix^zti. mwm^^mtimcDM^is 

[0070] 

J*iK. 7tSB?o>y?£MJ;#J:Lt\ * 
* y*/l/TWc9T4X?-:/xXh£|iM-r-?>. -ft 

[0071] fiM 3 £{S*¥Wfr£tt3aft:J: S b . 
*hgR? o >y 7 £ h U tfi: LT 'J -y v -xi&fl^ffSr d 

[0072] wmm4 iz&& ^mMiimmz ± & t . 

3^?o.y?itT2o^hg$fi^£&fflU .Tft£>« 

[0073] mm 5 , 6 izm$>¥mmiw3imz i s 

i: , *MW7 o -y ? &&\f& 2 OWN* -y 7 T<K$5Jifrh 2 
MfS<^rt^:?ov 3f£rt3&:?n>y 

a - MM ?;l^x h Srl^-T & Z. b imttb tc 

So s<vy Twmzmmmz&imti'&z ttz 

[0074] M*1R7 , 8t^S^»*IB1^SC 

o-y^tcjCtTra^a-y^^^t. S»7D7 
?%7 c <A?-77-Ah(0hVtfb~r&. #C DDR 
-SDRAM^ l*jgff?D-y?{i. S1^D7 



[0075] M$g 9.10 S^ftEttSTBC J: 

•3 . r ' x?-7tx hirnvrnzmz-tz tzwz y 7 
u>y ^a»f^*iais*fc«^, r^-f xawbMKU* 

[0076]$ f>(c» IS*)! 11,1 2£ft*¥*ttiE 
ttigBC J: S t . MSco^fl^^ft-ffto&ffl^K 

Ltztfix, ft&fr^Ajjizmtx , fm. 
nm^xmmth z t tfx-h s . 

[0077] fi^Jl 13.1 4£ffi£¥$tt.lftt£K(C 
i S i: . 9m? O y ^ «fc 0 t> ©V ^Safc^rtff ^ O >y ^ 
5r±^t, SK^^o y^^PHHtT^tOK^^- 

KJrHtf-rS^fc^T^S. ^i:itf. J'f-gP^'D-y^ J; 

0 i> »^ffl«aktf)rt» 9 o -y ^ * r -f x ^ - 7"fx h o 
mL-t&zbimmbtch. 

[01] *5&Bflcr)^si(7)^ 1 [z A S*3l*IE^S 

10 0 0 t&j sr^-raT-ai S . 

[02 ] y 7 U >y ^ A^JffiHUSS 1 0 1 cO±S^(COt > 

[03 ] *3&Bj]£>!ijSfi^m«i 1 c «k s^*feii^a 

[ 04 ] *%mnmiMv>Bm 1 1 «k s¥«#:iE^g 
<»mmmw-r&fz&)co?4 ?i>?^-YX'hz>. 
[053 ^wM^mncomm 2 1 i s -fe^ 7 y 7 1^ >y 

[06] *?£H>1<7)IISfeco^® 2CiUA'7'J7l/7 
X'foh. 

[07] *^BJ^)|i£0»«3CJ:SF*lSP^Oy^l6 
^.H1S&3 0 O(COV^Tl^Hfl-ri.^^0T'J>S» 

[08] *%,w<7>m&comi& 3izx ^^mmm^s. 
[09 ] *%PMnm<?)&B4 tz x %>m>9 n y 

40S&4 0 O^oV^TIKBflf •l./ift<7)0T'*>'S.» 

[0io] *maommcr>mm4 iz* h^mmimk 

[011] *»W<0*lt<weJBl5tcJ:4rtlB^n<y^ 
&SL0S&5 0 OtcoV>TIK B J'tS^i6<?30T'S)l.o 

[012] *^H^HSfe^)S 6 J; S l*lgp^ n -y ^ 
5S±E&6 0 Olcov^TISH^-f S^y)^0-C3bS. 

[013] *i&hjco^mw^« 6 1 j; h ^mmimk 
mjnmft*mmthtz*><F>9-i s vy+v- hx-hh. 
[014] s^ms&4 oicov^TBiBB-rs?t46^0-c 
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[HI 5] DDR-SDRAM^t3ft^.^n y^^'y 
y r 2 <DXJl Zffiffl-t h tz*bcr>MZ'#) 6 . 

[0163 DDR-SDRAM^ijttl)^0-y^A-y 
y r 2 <D&J]?Z> ftgff? o -v 7 £5rf*:#>0? A 5 V 7 



7l/7ya*^y^. 20, 2 1, 27, 28 A 7 7 
r. 15, 30tl-m EXOR08S, 4 OiMtRH] 
SS, 100 r^h^-K^tHIlISS. 1 0 1 'J71/7 
S-i$iJMi]8£, 103 108 V 

/I'f/U^^ 109 o<7^$ijffll|n]Sg. 1 1 0 J** 
U-t/l/TW, 300, 400, 500, 600 f*Jg& 
? n y ?%£HJ&&, 1 0 0 0 ¥»ttt5tt3§fio 
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[H7] 



[(28] 



[HI 4 ] 
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[HI 3] 
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